Novel 2,10-dichloro-6-substituted aminobenzyl-12H-dibenzo [d,g][1,3,2] dioxaphosphocin-6-oxides (5a-n) have been synthesized in excellent yields from three component one-pot reaction of aldehydes, anilines and 2,10-dichloro-12H-dibenzo [d,g][1,3,2] dioxaphosphorobromodite(3)/corresponding cyclic hydrogen phosphite(4) in dry toluene. The title compounds were characterized by elemental analysis, IR, 1 H, 13 C, and 31 P NMR spectroscopy, and mass spectral studies and exhibited moderate antimicrobial activity.
Introduction
A new class of α-aminophosphonates structurally resembling α-amino acids 1 has attracted much interest as enzyme inhibitors, 2 antibiotics, pharmacological agents, 3 and herbicides. 4 A large number of α-aminophosphonates have been synthesized by using acyclic hydrogen phosphites over the past few years under different reaction conditions. [5] [6] [7] [8] [9] [10] However the preparation of α-aminophosphonates from cyclic hydrogen phosphites is rare. In view of this, preparation of α-aminophosphonates in a one-pot three component reaction containing a cyclic hydrogen phosphite, an aldehyde and amine has been accomplished and the products have been characterized by elemental analysis, IR, 1 H, 13 C and 31 P NMR spectroscopy and mass spectral studies. Their antimicrobial activity has also been evaluated.
Results and Discussion
The synthesis (Scheme 1) involves cyclisation of 5,5'-dichloro-2,2'-dihydroxybiphenylmethane(1) with phosphorus tribromide(2) at 0°C under inert and dry conditions in toluene to afford the corresponding phosphorobromodite (3). Hydrolysis of 3 gave the corresponding cyclic hydrogen phosphite (4) 11 . The reaction of both phosphorobromodite (3)/ cyclic hydrogenphosphite (4) with various aldehydes and amines in dry toluene at 50-60°C afforded the title compounds in good yields. They were purified by column chromatography on 60-120 mesh silica gel using ethyl acetate-hexane (1:2) as an eluent. Out of the two routes carried out for the preparation of the title compounds (5a-n), that involving cyclic hydrogen phosphite (4) is found to be better than that of the phosphorobromodite (3). Further the intermediate (3) is highly hygroscopic and difficult to handle when compared to the cyclic hydrogen phosphite (4) which could obtained as a stable product in high yield. 
Scheme 1
The IR spectra of (5a-n) showed absorption bands 12-14 at 3305-3396, 1226-1267 and 763-745cm -1 for NH, P=O and P-C respectively. Their 1 H NMR spectra showed complex multiplets at δ 6.54 -8.52 for aromatic protons. The bridged methylene protons (12H) signals appeared as a doublet in the region 3.62-3.74 ppm (J = 13.2-14.8 Hz) and another doublet of doublet in the region 4.24-4.45 ppm (J = 3.7-4.5 Hz) indicating their non-equivalance. 15, 16 The coupling constant J = 13.2 -14.8 Hz is rationalized as geminal coupling ( 2 J H-H ) between bridged methylene protons. The small coupling (J = 3.7-4.5 Hz) is attributed to the long range coupling of one of the methylene protons ( 5 J H-P ) with phosphorus. The dioxaphosphocin ring system in all these compounds (5a-n) appeared to exist in a boat-like conformation (Figure 2 ) which facilitates the coupling between the phosphorus and one of the methylene protons 16 . The N-H proton resonated as a singlet at 5.24 -6.28 ppm. All the compounds exhibited molecular ion peaks at their respective molecular weights in their mass spectra. The mass spectrum of 5b is rationalized in Scheme 2. 
Antimicrobial activity
Compounds 5a-n were screened for their antibacterial activity against Staphylococcus aureus (gram +ve) and Escherichia coli (gram-ve) by the disc-fusion method in nutrient agar medium at various concentrations (250,500 mg/disc) in dimethyl formamide (DMF).These solutions were added to each filter disc and DMF was used as control. The plates were incubated at 35°C and examined for zone of inhibition around each disc after 24 h. The results were compared with the activity of the standard antibiotic Penicillin (250mg/disc). Their antifungal activities were evaluated against Aspergillus niger and Fusarium oxysporium at different concentrations (250,500 mg/disc) and Griseofulvin was used as the reference compound. Fungal cultures were grown on potato dextrose broth at 25°C and spore suspension was adjusted to 10 5 spore/mL.
Most of the compounds showed moderate activity against bacteria and low activity on fungi. 
Synthesis of 2,10-dichloro-12H-dibenzo [d,g] [1,3,2]dioxaphosphorobromodite (3)/ corresponding cyclic hydrogen phosphite(4).
A solution of slight excess of phosphorus tribromide (1.35 g, 0.005 mole) in dry toluene(25 mL) was added dropwise to a well stirred solution of 5,5'-dichloro 2,2'-dihydroxy biphenyl methane (1.35 g, 0.005 mole) and triethylamine (1.01 g, 0.001 mole) in dry toluene (20 mL) at 0°C. After addition, the temperature of the reaction mixture was slowly raised and kept at 50-60°C for 2 hours. The reaction was monitored by TLC analysis. After cooling to room temperature, it was filtered to remove triethylamine hydrobromide. The filtrate was rotaevaporated. The residue (3), after washing with petroleum ether, was used for the next step without further purification. To a cold solution of 3 in dry toluene, was added water (50 mL) dropwise with effective stirring. The first few drops of water were added very slowly at 5-10°C. After an additional one hour at room temperature the organic layer was separated, diluted with toluene and washed successively with 5% HCl solution (15 mL), 5% NaHCO 3 solution (30 mL) and water. The dried toluene layer was removed in vacuo. The oily compound obtained solidified when refrigerated overnight. It was recrystallised from petroleum ether (60-80°C). m.p.147-149°C. Yield 82%. 
